It seenms clear (1) 
It seenms clear (1) WVhen leaves were brightly illuminated in the moist air of a closed chamber, the stomata opened unusually wide, occasionally reaching apertures as great as 30,u. If disks were cut from such leaves and floated on water in darkness, stomatal closing was very rapid, being as great as 1l, per minute. Nevertheless, if the disks were transferred to azide solution at any time during the process of closing in the dark, the closing response was promptly arrested and was followed by some reopening in the dark (fig 1) . Details of experiments of the arrest of stomatal closing by azide are shown in figure 2, where the rapid action of azide and the subsequent slower tendency of the stomata to reopen in the dark are evident.
The rapidity with which azide may enter and act on leaf cells was also demonstratedl by testing its inhibition of photosynthesis. In the light we found that when 1 X 10-3Ai azide was supplied to leaf disks, sufficient azide entered the tissues in 1 minute to inhibit photosynthesis bv 90 % (table III) . 
Measure of its Rapid Penetration intto Leaf Tissue
Disks, 2.7 cm in diameter, were cut and illuminated (approx. 4,000 ft-c) while floating on tartrate buffer (pH 4.5) for 3 hours at 300. At this time examination indicated that the stomata were wide open. Azide was then added to the buffer to give a final concentration of 1 X 10-3 M. After exposure to azide for 1 to 5 minutes as indicated, disks were removed from the solution, blotted dry, and placed on damp filter paper in a covered petri dish. As soon as the last disk had been treated this way (at 5 min), a solution of sodium bicarbonate-C14, 1.2 ,moles containing 9.66 X 106 cpm, was injected through a rubber serum bottle stopper plugging a hole in the cover into a 2 ml beaker placed in the center of the petri dish and containing an excess of dilute sulfuric acid. Illumination was continued for 5 minutes and the disks were dropped into 60 ml of boiling 80 % ethanol for a few minutes and then extracted successively in 40 ml of 80 % ethanol and 50 ml of 20 % ethanol. The extracts were decanted, combined, and evaporated to dryness in vacuo and the residue was taken up in 2 ml of 80 % ethanol followed by 1 ml of 20 % ethanol. Previously a number of compounds have been found to prevent the opening of stomata in light in the standard leaf disk assay (15, 16) . The a-hydroxysulfonates, which are effective competitive inhibitors of glycolate oxidase (13, 14) , were also found to induce closure of stomata which had previously opened in the light. Additional compounds have now been tested for their ability to prevent opening in the light and to induce closing in continuous light (table IV) . Phenylmercuric acetate (16) and Atrazine (2-chloro-4-ethylamino-6-isopropylamino-s-triazine) (7) Of the compounds which we have now examined, however, only azide (& cyanide, which has been studied less because its volatility creates technical difficulties) prevents both opening in light and closing in the dark at a similar concentration. Accordingly, one would anticipate that 5 X 10-4 al azide, unlike the other compounds, would not give the same aperture in experiments A and B of table IV since it inhibits both opening and closing to a large extent at this concentration. These studies with inhibitors provide evidence that the closing in light is caused by interference with opening reactions, thus altering the balance between the opening and closing reactions that occur simultaneously.
Mixtutre of Azide with Ph enyl1iercutric Acetate. 
FIG. 4 (right)
. Rate of change in stomatal aperture after change in temperature during constant illumination. Pairs of leaf disks were floated in water under conditions of the standard assay at 100 or 300. After 3.5 hours illumination (2,000 ft-c), samples were taken and beakers were transferred from 100 to 30°( X ) and from 300 to 100 (Q). Impressions were then taken at the time intervals indicated. Stomata of control disks maintained at 100 or 300 for the entire 5.5 hours did not change significantly. 
FIG. 6 (right)
. Effect of air, 0.03 % CO2 in nitrogen, and helium on the closing of stomata in the dark. Stomata in leaf disks were opened in air under conditions of the standard assay at 30°. After 2 hours, the flasks were stoppered and air or the gas mixtures were passed through wash bottles and then through the flasks at approximately six flask volumes per minute for 15 minutes prior to darkening at zero time. The gas flow was stopped and the flasks were then darkened and kept at about 270. Samples were taken at the time intervals indicated for determination of the mean stomatal width. stonmata ( fig 5) . Since nitrogen containing 0.03 % CO, is almost as inhibitory as helium, the photosynthetic 02 produced by the leaf is insufficient to bring about rapid opening.
The effect of O., on the rate of closing of stomata in the dark has also been studied. Heath and Orchard (3) have reported that lack of 02 promotes closing in the dark. Under our conditions, we could not detect such an effect and, if anything, helium, or nitrogen containing 0.03 % CO, appeared to inhibit somewhat the rate of closing in the dark (fig 6) .
Discussion
Future investigation of the partial biochemical reactions concerned in stomatal opening and closing, must, to be successful, account for the known responses to metabolic inhibitors, to temperature, and to the composition of the gas phase. The present paper reports the results of experiments which it is believed mav clarify some of the conflicting reports in the literature on these effects. Thus, for example, azide can inhibit both opening of stomata in the light and closing of stomata in the dark. Since Althouglh the details of the bioclheimiical mleclhanisImls responsible for the opening and closing of stomata are at present uncertain, earlier wvork xvith a-hydroxysulfonates as inhibitors suggeste(l that the metabolismii of glvcolic aci(l is involved in the stomlatal opening reactionis (14, 15 
